Abstract: The present study focuses on diversity and ecological preferences of desmids in peat bogs in the Jizerské hory Mts (Czech Republic). Altogether 76 desmid algae taxa have been recorded at 18 sites of the study area during our investigation in [2003][2004][2005][2006]. Taxa Actinotaenium crassiusculum (De Bary) Teiling, Hyalotheca dissiliens var. tatrica Racib., Staurastrum avicula var. subarcuatum (Wolle) West & G. S. West, S. borgeanum Schmidle, S. simonyi var. semicirculare Coesel, Staurodesmus extensus var. isthmosus (Heimerl) Coesel, S. extensus var. vulgaris (Eichler & Racib.) Croasdale and S. spencerianus (Mask.) Teiling are new for the Czech Republic. In addition, several rare and remarkable taxa were also encountered. The species richness was relatively high in comparison to similar localities in the Czech Republic. Desmid distribution was influenced by pH and conductivity.
Introduction
The peat bogs in the Jizerské hory Mts (Czech Republic) represent unique ecosystems within Central Europe, characterized by very low pH mostly induced by air pollution during the second half of the 20 th century. Acidification led to considerable damage in most of the mountain ecosystems. The first, and for many organisms a limiting variable, is the low pH, followed by the lack of nutrients. Acid oligotrophic localities are inhabited mostly by desmids, diatoms and some groups of green algae (Nováková 2002; Matula & Pietryka 2003) .
Although peat bog vegetation and environmental variables (pH, conductivity) have been monitored in the Jizerské hory Mts since 1991 (Rybníček & Houšková 1994; Rybníček 2000) , algae have rarely been studied (Ettl & Perman 1958; Perman 1958; Perman & Lhotský 1963; Popovský 1968) .
The present paper focuses on desmid distribution in the Jizerské hory Mts, and its relationship with environmental variables.
Material and methods
The Jizerské hory Mts are characterized by conditions favouring the existence and formation of peat bog ecosystems: they have very humid and cold climate, poor acidic bedrock, and only lightly rugged topography (Rybníček Fig. 1 . The geographical position of sampling sites. Sites (grey circles): 1 -Klečové louky A; 2 -Na Čihadle A; 3 -Na Kneipě; 4 -U Posedu; 5 -Vlčí louka; 6 -Černá jezírka; 7 -Klikvová louka; 8 -Nová louka; 9 -Quarre; 10 -Malá Jizerská louka; 11 -Rašeliniště Jizery; 12 -Rybí loučky; 13 -Vánoční louka; 14 -Klečové louky B; 15 -Na Čihadle B; 16 -Malá Jizerská louka (south); 17 -Malá Jizerská louka (north); 18 -Tetřeví louka. Black circle -the nearest village.
2000; Jóža & Vonička 2004) . Most of the mires have the character of oligotrophic montane raised bogs (Jóža & Vonička 2004) with Sphagnum growths and several shallow pools or puddles. A large pool (bog lake) can often be found in the open, central part bordered by Pinus mugo. The mires investigated for this study (Fig. 1) are situated at the summit 896 J. Štěpánková et al. plateaus of the Jizerské hory Mts (700-1050 m a.s.l.), and include some of the sites most affected by air pollutants (Rybníček 2000) . Almost all of the peat bogs are protected as small-scale conservation areas within the Protected Landscape Area of the Jizerské hory Mts (Jóža & Vonička 2004) . Investigation of bog desmid flora was conducted at 18 localities (Table 1 Samples were fixed with formaldehyde (final concentration 2%) and examined using a light microscope (Olympus CH 20). The desmid taxa were identified according to Růžička (1977; 1981) , Coesel (1982; , and Lenzenweger (1996; . Presence/absence data were analysed by Principal Components Analysis (PCA) using the CANOCO programme (ter Braak & Šmilauer 1998). Cluster analysis (Ward's method; NCSS 2000 software) was performed to reveal the differentiation of sites on the basis of environmental variables (pH and conductivity).
Results
Altogether 76 desmid taxa (Table 2 ) have been found in the Jizerské hory Mts. Cylindrocystis brebissonii, Actinotaenium cucurbita, Netrium digitus and Bambusina brebissonii were the most frequent taxa, occurring at more than 10 localities and being often dominant in algal assemblages. Euastrum binale, E. insigne, Mesotaenium macrococcum, Netrium oblongum, Staurastrum hirsutum, S. margaritaceum, S. simonyi var. sparsiaculeatum, Tetmemorus laevis and Xanthidium armatum were also frequent (5-10 localities). However, a considerable number of taxa seem to be restricted to a few mires ( Table 2 ). The following taxa are new records for the Czech Republic (Poulíčková et al. 2004 ): Actinotaenium crassiusculum, Hyalotheca dissiliens var. tatrica, Staurastrum avicula var. subarcuatum, S. borgeanum, S. simonyi var. semicirculare, Staurodesmus extensus var. isthmosus, S. extensus var. vulgaris and S. spencerianus. Besides the latter, several interesting desmid taxa regarded as rare or sporadically occurring were encountered during the study. For instance Micrasterias jenneri, which is rare in Central Europe (Růžička 1981; Lenzenweger 2003 ) was found at a site at Malá Jizerská louka (north). The most interesting taxa found are documented by drawings (Fig. 4) .
The study sites were characterized by low pH (3.5-5.4) and conductivity (10-84 µS cm −1 ). Cluster analysis based on average values of these variables clearly separated two groups (Fig. 2) : Group I. localities with very low pH (< 4) and conductivity ranging from 26 to 61 µS cm −1 ; Group II. sites with pH ranging from 4.0 to 5.1 and very low conductivity (< 28 µS cm −1 ). These Fig. 3 . PCA ordination diagram based on desmid species composition of individual peat bogs. Only well-fitting taxa are depicted: Actcru -Actinotaenium cruciferum; Actcuc -Actinotaenium cucurbita; Actpin -Actinotaenium pinicolum; ActsilpaActinotaenium silvae-nigrae var. parallelum; Actsilsi -Actinotaenium silvae-nigrae var. silvae-nigrae; Actspe -Actinotaenium sp.; Bambre -Bambusina brebissonii; Clodir -Closterium directum; Clostr -Closterium striolatum; Cosdec -Cosmarium decedens; Cylbremi -Cylindrocystis brebissonii var. minor; Euabin -Euastrum binale; Euains -Euastrum insigne; Hyadista -Hyalotheca dissiliens var. tatrica; Mesend -Mesotaenium endlicherianum; Mesmac -Mesotaenium macrococcum; MicjenMicrasterias jenneri; Netdigla -Netrium digitus var. latum; Netobl -Netrium oblongum; Pencyl -Penium cf. cylindrus; Penexi -Penium exiguum; Penpol -Penium polymorphum; SpoplaSpondylosium cf. planum; Staboe -Staurodesmus cf. boergesenii; Staextis -Staurodesmus extensus var. isthmosus; Stahirhi -Staurastrum hirsutum var. hirsutum; Stahirmu -Staurastrum hirsutum var. muricatum; Stamar -Staurastrum margaritaceum; Stapun -Staurastrum punctulatum; Staspe -Staurastrum sp.; Staspn -Staurodesmus spencerianus; Teigra -Teilingia granulata; Tetgra -Tetmemorus granulatus; Tetlae -Tetmemorus laevis; Xanarm -Xanthidium armatum. Localities 1-18: see Fig. 1 .
two habitat types broadly correspond to the occurrence of desmids in particular bog sites as shown in the PCA ordination diagram (Fig. 3 , Table 1 ). The gradient on the first axis of PCA analysis can be interpreted as a gradient from extremely acid sites with low species richness (left hand side) to less acid sites with high species richness (right hand side). The following trend in species composition development was observed: the most acid sites were inhabited by poor desmid communities with highly tolerant taxa as Cylindrocystis brebissonii, Staurastrum margaritaceum and S. hirsutum var. muricatum. With increasing pH value (cca from 4.0), Actinotaenium cucurbita, Bambusina brebissonii, Cylindrocystis brebissonii var. minor, Euastrum insigne or Xanthidium armatum became established. Finally, occurrence of Actinotaenium silvae-nigrae, Closterium directum, Penium exiguum, P. polymorphum, Spondylosium planum, Teilingia granulata and Tetmemorus granulatus was typical for localities with the relatively highest pH values (Fig. 3) .
Discussion
Comparison of the present desmid flora of the peat bogs studied with its former stage is difficult. Records of algal flora from peat bogs in the Jizerské hory Mts are rather scarce and focused on different algal groups such as dinoflagellates (Popovský 1968) , chrysophytes (Ettl & Perman 1958) , or all algae including desmids (Perman 1958; Perman & Lhotský 1963) . Despite the negative impact of air pollution on bog ecosystems in the Jizerské hory Mts, their recent desmid flora seems to be interesting, relatively rich and well corresponding to the character of biotopes. Acidification, as a result of air pollution, is known to be the cause of considerable decrease of desmid diversity and changes in species composition (Coesel et al. 1978; Coesel 2003) . Only a few most acid sites under the study partially resembled extremely acid mires inhabited by a very limited number of tolerant desmid species, especially Cylindrocystis brebissonii and Mesotaenium spp. (Lederer 1999; Matula & Pietryka 2003; Nováková 2003; Še-jnohová et al. 2003) . On the contrary, the desmid diversity of peat bogs investigated is very similar to the situation in the Šumava Mts, where 50 desmid taxa were recorded at 13 bog sites (Lederer & Soukupová 2002) . Species richness (4-32 desmid taxa) varied among those peat bogs according to environmental parameters in a similar way as in the Jizerské hory Mts. In the Krkonoše Mts two subalpine raised bogs were recently studied in detail (Nováková 2002) , harbouring rich algal flora including 36 and 41 desmid taxa. The numbers of desmid taxa found at Malá jizerská louka (south, north) and 
